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A Study on the Formation of Complex Compounds
between Bivalent and Univalent Salts. V

Systems: Hg(CN),—MX—-H,0
(X=CIl, Br or CNS and M=NH, or Li)

By A. K. Aerawar and R. C. MEHROTRA

Abstraet

A preparative study of the systems: Hg(CN),—MX—H,0 (where X=0Cl, Br or CNS
and M=NH, or Li) has been carried ont and complexes of the type MHg(CN),X (or
MHg(CN,) X - xH,0) have been isolated. Further, it has been concluded that the chloride
complexes are the least stable.

The mercury halide complexes of the type (HgX,)~ and (HgX,)—— are well
known since long but the mixed halide-pseudohalide complexes of mercury
although studied earlier'—?%), have received considerable attention only for
thelast few years5-¢). The authors?®) have recently carried out a preparative
study of the systems: HgX,-MCN-H,0 and Hg(CN),-MX-H,O (where
X =Cl, Br or CNS and M = K or Na) and have isolated three different
types of complexes MHgX,CN, MHg(CN),X and M,Hg(CN), from the potas-
sium systems whereas from the sodium systems the only complex which
could be isolated corresponded to the formula MHg(CN),X. In this investi-
gation, the above study has been extended to the systems: Hg(CN),-MX-H,0
(where M == NH, or Li) and complexes of the type MHg(CN),X (or MHg
(CN),X - xH,0) have been isolated. The order of stability already pointed
out in Part ITI8) of the series has also been confirmed.
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Experimenial

Materials. B. D. H. and E. MERck chemicals (Laboratory Reagent) were used for
the preparative work.

Analytical Methods. MERCURY was estimated as sulfide. HALIDE was estimated
by holding cyanide in solution with formaldehyde and precipitating with silver nitrate.
THIOCYANATE was oxidised to sulfate with bromine water and estimated as barium sulfate.
CyaNIDE was estimated by conversion to bromine cyanide with bromine water, removing
excess bromine with phenol, adding potassium iodide which liberated an equivalent amount
of iodine which was titrated against thiosulfate using starch as indicator. In case of thio-
cyanate compounds, this method gave the total cyanide and thiocyanate from which the
amount of cyanide was calculated with the help of thiocyanate determined separately.

Preparative Experiments and Results

Products obtained from reaction mixtures having different molecular ratio of the
reactants, namely Hg(CN), and MX in concentrated aqueous solutions have been analysed.
In all cases, the compounds crystallised out in the form of white needles soluble in water
and corresponded to the general formula MHg(CN),X (or MHg(CN),X - xH,0). The lithium
compounds are remarkably hygroscopic and could be crystallised out with great difficulty.
Further, the anhydrous compound was obtained only when the drying was done at a tem-
perature of 110°C, otherwise a hydrated product was obtained. In the table below are
summarised the analyses of various products obtained from different molar ratio of the
reactants.

Molar ratio of the Analysis of the product Yield
reaction mixture Hg | CN ( X
1. Hg(CN), - NH,C1 66.3 16.2 10.4 35.09%,
2. Hg(CN), - 2 NH,(Cl 65.1 16.0 11.2 35.0%
3. Hg(CN), - 4 NH,C1 65.9 16.0 111 7.09,
NH, Hg(CN),Cl requires: 65.5 17.0 11.6
4, Hg(CN), - NH,Br 58.3 14.4 23.1 33.09,
5. Hg(CN), - 2 NH,Br 57.5 14.3 25.2 55.0%
6. Hg(CN), - 4 NH,Br 57.8 14.3 23.5 45.09,
NH,Hg(CN),Br requires: 57.1 14.8 22.8
7. Hg(CN), - NH,CNS 60.9 14.8 18.8 72.0
8. Hg(CN), - 2 NH,CNS 61.7 14.7 18.4 90.09%,
9. Hg(CN), - 4 NH,CNS 60.7 14.7 183 87.09,
NH,Hg(CN),CNS requires: 60.9 15.8 17.7
10. Hg(CN), - LiCl 78.6 18.7 nil
Calc. for Hg(CN),: 79.3 20.7
11. Hg(CN), - 2 LiCl 68.7 15.8 11.3 27.0%
12. Hg(CN), - 4 LiCl 68.9 156.7 10.9 22.09,
LiHg(CN),Cl requires: 67.9 17.6 12.0
13. Hg(CN), « LiBr 50.3 13.0 19.2 10.09%,
14. Hg(CN), - 2 LiBr 49.1 12.9 19.8 45.09,
15. Hg(CN), - 4 LiBr 57.8 15.0 22.7 30.09,
LiHg(CN),Br - 3 H,0
requires: 50.9 13.2 20.3 and
LiHg(CN),Br requires: 59.0 15.3 23.6
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Dehydration of LiHg(CN)gBr - 3 He0

The compound was heated to constant weight at 110°C and analysed when it was
found tc lose water.

Found: Hg 58.1, CN 15.0, Br 23.29%,
LiHg(CN),Br requires: 59.0, 15.3 and 23.69,

Recrystallisation of the Compounds

On recrystallisation from aqueous solutions, NH,Hg(CN),Cl appears to undergo some
decomposition and is gradually contaminated with greater quantities of mercuric cyanide.
For example, recrystallisation of the compound gave a product corresponding to the empi-
rical formula NH,Hg(CN),Cl. O- 75Hg(CN),; a second recrystallisation gave NH,Hg(CN),CI-
2Hg(CN),- LiHg(CN),Cl on recrystallisation gave merouric cyanide. The other compounds
did not change in composition on recrystallisation. These results indicate that the chloride
complexes are the least stable.
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